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Description 

PC arrangement for visualization, diagnosis and expert 
systems for monitoring and controlling or regulating 
5 high-voltage supply units for electrostatic filters 

The invention relates to a PC arrangement for 
visualization, diagnosis and expert systems for 
monitoring and controlling or regulating high-voltage 

10 supply units for electrostatic filters, having a server 
PC, which is linked by means of a first network to the 
high-voltage supply units for the electrostatic filter, 
and client PCs, which form a second network with the 
server PC. The control and optimization of these high- 

15 voltage supply units is essential to the operational 
reliability, the efficiency and the operation of the 
electrostatic filter. For the purpose of controlling 
the visualization system remotely, special remote 
access software is used in the"* case of known PC 

20 arrangements such as these. It is also possible to 
achieve the desired network functionality using OPC 
servers, in which case, however, it is only possible to 
update data cyclically. Event-controlled data 
transmission, for example in the case of oscilloscope 

25 operation, is not possible. 

The invention is based on the object of developing the 
PC arrangement described initially for visualization, 
diagnosis and expert systems for monitoring and 

30 controlling or regulating high-voltage supply units for 
electrostatic filters such that, in order to achieve 
the network capability of visualization and measured 
data processing systems, the use of Microsoft standard 
mechanisms is possible, in which case, in addition, the 

35 integration of cyclic and event-controlled data 
processing can be realized, and the network load on the 
first network, which connects the server PC to the high- 
voltage supply units, can be kept as low as possible. 
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This object is achieved according to the invention by a 
software structure for the PC arrangement being broken 
down into autonomous software modules, which in each 
5 case realize at least one functionality and one of 
which is in the form of an autonomous server software 
module which realizes the data transmission or the data 
exchange with the high-voltage supply units, by the 
server software module being implemented on the server 
10 PC connected to the high-voltage supply units for the 
electrostatic filter via the first network, and by it 
being possible for the further software modules to be 
implemented on each client PC or the server PC. 

15 The first network, which connects the server PC to the 
high-voltage supply units, may advantageously be in the 
form of a Profibus network. Alternatively, this first 
network may also be in the form of an Ethernet network 
using TCP/IP. 

20 

The second network, which connects the server PC to the 
client PCs, may be in the form of a standard network, 
for example in the form of an Ethernet network using 
TCP/IP protocol. 

25 

In order to ensure that, when any desired client 
application is started, the server PC or the server 
software module implemented on said server PC is 
automatically started as soon as data from the high- 
30 voltage supply units is required at the client PCs, it 
is advantageous if the server software module 
implemented on the server PC is in the form of a 
COM+/DCOM server or a WinSocket server. 

35 Expediently, in each case one group of high- voltage 
supply units has an associated bus coupler. 
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The server software module is advantageously designed 
such that it can be used to categorize a large number 
of data from controllers of the high-voltage supply- 
units differently, it being possible to cyclically 
update an image of critical measured and status data 
from the controllers in the server software 
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module, whereas other data, for example parameter data, 
oscilloscope data, characteristic data and the like, 
can be transmitted at the request of one of the client 
PCs. 

5 

A connection between the server PC, which implements 
the server software module, and the controllers can be 
started automatically when data from the controllers is 
requested at one or more client PCs. 

10 

The functionality "measured data archiving" is 
expediently realized by an autonomous measured data 
software module, which is advantageously in the form of 
a databank in which measured and status data can be 
15 archived for a predeterminable period of time. 

The functionalities ''visualization, parameter setting, 
device control" are realized according to one 
advantageous embodiment of the PC arrangement according 

2 0 to the invention by an autonomous display software 
module, it expediently being possible, by means of the 
display software module, to access data stored in the 
measured data software module, to access measured and 
status data updated in the server software module and, 

25 by means of the server software module, to directly 
access further data available in the controllers , 

The display software module can preferably be 
implemented on two or more client PCs and the server PC 
30 simultaneously. 

The display software module can expediently be realized 
on different user planes, for example on an operator 
plane and an expert plane, with the result that 
35 different monitoring and intervention measures are 
possible for persons having different levels of 
authority . 
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The functionality ''control of auxiliary drives" is 
expediently realized by an autonomous control software 
module. 
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in which components of the electrostatic filter can be 
matched automatically to different operating conditions 
of the electrostatic filter by means of this control 
software module. 



The functionality ''optimization" may be realized by an 
autonomous optimization software module, by means of 
which the operation of the electrostatic filter can be 
optimized using as a basis, for example, the efficiency 
10 of the electrostatic filter and/or the energy 
consumption of the electrostatic filter. 

Advantageously, the server software module implemented 
in the server PC can be accessed by means of the 
15 measured data software module, the display software 
module, the optimization software module and the 
control software module - 

The data transmission or the data exchange via the 
2 0 server software module is advantageously both cyclic 
and event-controlled. 

The invention will be explained in more detail below on 
the basis of an embodiment with reference to the 
25 drawing, in which: 

FIG 1 shows an embodiment of a PC arrangement 



5 



30 



according to the invention for visualization, 
diagnosis and expert systems for monitoring 
and controlling or regulating high-voltage 
supply units for electrostatic filters; and 



FIG 2 



shows a block diagram of software modules 
used in the PC arrangement shown in FIG 1 . 



35 
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An embodiment shown in FIGURE 1 of a PC arrangement 
according to the invention for visualization, diagnosis 
and expert systems for monitoring and controlling or 
regulating high-voltage supply units 1, provided with 
controllers. 
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for electrostatic filters has a server PC 2 having a 
monitor 3 and (in the exemplary embodiment illustrated) 
four client PCs 4 . 



5 The server PC 2 is connected to the high-voltage supply 
units 1 via a first network 5 in the form of a Profibus 
network. For this purpose, in each case one group of 
(in the exemplary embodiment illustrated) five high- 
voltage supply units 1 having controllers has in each 
10 case one associated bus coupler 6. The (in the 
exemplary embodiment illustrated) six bus couplers 6 
are connected via an optical Profibus 7 to optical 
connection modules 8 which are connected for their part 
to the server PC 2 . 

15 

The server PC 2 forms, with the (in the exemplary 
embodiment illustrated) four client PCs 4, a second 
network 9 which, in the exemplary embodiment 
illustrated, may be in the form of an Ethernet network 
20 using TCP/IP protocol. Furthermore, conventional 
standard networks may be used as the second network 9 . 

By means of the abovementioned PC arrangement it is 
possible to carry out the device control and the 

25 measured data visualization of the high-voltage supply 
units 1 on the server PC 2 and/or on any desired client 
PC 4 in the second network 9. The network load of the 
Profibus network 5, which connects the server PC 2 to 
the controllers of the high-voltage supply units 1, is 

30 in this case kept as low as possible. 

The high-voltage supply units 1 shown in FIGURE 1 serve 
the purpose of producing the high voltage for the 
electrostatic filter. The control and optimization of 
35 these high-voltage supply units 1 is essential to the 
efficiency of the electrostatic filter. 
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The functionalities which can be realized by means of 
the PC arrangement described above, comprising the 
server PC 2 and the client PCs 4, for example the 
5 measured data archiving, the visualization, the 
optimization, the regulation and the data transmission, 
are broken down into autonomous software modules, as is 
represented in particular in FIGURE 2, which 
illustrates the structure of these software modules. 

10 

An autonomous server software module 10, which realizes 
the data transmission or the data exchange with the 
high-voltage supply units 1 or their controllers, is 
implemented on the server PC 2 connected to the 

15 controllers of the high-voltage supply units 1 of the 
electrostatic filter via the Profibus network 5. This 
server software module 10 may advantageously be in the 
form of a DCOM server or a WinSocket server. The server 
software module 10 runs exclusively on the server PC 2, 

2 0 as is illustrated in FIGURE 2 by means of communication 
with a Profibus card 11. 

The further software modules provided in the embodiment 
illustrated in the FIGURES, namely a measured data 
25 software module 12, a display software module 13, a 
control software module 14 and an optimization software 
module 15, may be implemented on any desired PC, i.e. 
on the server PC and/or each client PC 4 of the PC 
arrangement . 

30 

The server PC 2 or the server software module 10 
implemented on it exchanges data cyclically and in an 
event-controlled manner with the controllers 6 of the - 
high-voltage supply units 1. This data can be 
35 categorized differently by means of the server software 
module 10, an image of measured and status data, 
critical for the operation of the high- 
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voltage supply units 1, from the controllers 6 
associated with the high-voltage supply units 1 being 
updated cyclically in the server software module 10. 
Further data, for example parameter data, oscilloscope 
data, characteristic data and the like can 
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in each case be transmitted to a client PC 4 or to the 
server PC 2 at their request. 

When the data in the last -mentioned category is 
5 requested at the server PC 2 or at a client PC 4, the 
connection between the server PC 2, which implements 
the server software module 10, and the controllers can 
be started automatically . 

10 The functionally "measured data archiving" is realized 
by the autonomous measured data software module 12, the 
measured data software module 12 being in the form of a 
databank or data system in which measured and status 
data can be archived for a predeterminable period of 

15 time. 

The functionalities ''visualization, parameter setting, 
device control" are realized by the display software 
module 13. Correspondingly, the display software module 

20 13 makes it possible to visualize all of the data, to 
set or adjust parameters and to control the high- 
voltage supply units 1. The data which can be 
visualized by means of the display software module 13 
may be both retrieved from the measured databank, 

2 5 realized by means of the measured data software module 
12, and transmitted via the server PC 2 or the server 
software module 10 running there directly from the 
high-voltage supply units 1 or their controllers. 

30 The display software module 13 may be implemented at 

the same time on two or more PCs 2, 4 of the PC 

arrangement. The display software module 12 can be 

realized on different user planes, for example on 
operator and expert planes . 

35 

The functionality ''control of auxiliary drives" is 

realized by the control software module 14 
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and makes it possible, for example, for the plate 
knocking of the electrostatic filter to be matched 
automatically to different operating conditions. 
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The optimization software module 15 realizing the 
functionality "optimization" results in the operation 
of the electrostatic filter taking place in an optimum 
manner taking into account the efficiency of said 
5 electrostatic filter and/or its energy consumption. 

The realization of the server software module 10 using 
COM+/DCOM has the result that, at the beginning of any 
desired application on a client PC 4, for example 
10 visualization, optimization or data archiving, the 
server is started automatically as soon as the data is 
required by the controllers. 

In the case of the PC arrangement according to the 
15 invention, which is described above with reference to 
an exemplary embodiment, comprising a server PC 2 and 
client PCs 4, it is possible, for the purpose of 
achieving the network capability of visualization and 
measured data processing systems, to use Microsoft 
20 standard mechanisms for distributed systems. 
Furthermore, the integration of cyclic and event- 
controlled data processing is achieved. 

Visible on a display, which is associated with the 
2 5 display software module 13 and is formed by said 
display software module 13, are the parameter setting, 
the measured values, an online oscilloscope, 
characteristics, visualization of the long-term data 
archive, error statistics and Profibus monitoring. 



